The increase in the number of cardiac operations has brought about an increase in aortic pathology that requires reoperation. The aim of the present study was to evaluate axillary artery cannulation in aortic reoperations. We operated on 23 patients diagnosed with acute type A aortic dissection (13 patients), chronic type A aortic dissection (7 patients), aortic pseudoaneursym (2 patients), and arcus aorta aneurysm (1 patient). The right axillary artery was cannulated directly or through a side graft which was anastomosed to the artery. Antegrade cerebral perfusion with moderate degree hypothermia was used for cerebral protection. Four patients were lost after the operation (17.4%) and no cerebral complications were encountered. Axillary artery cannulation provides safe reentry to the chest and provides good cerebral protection in aortic reoperations. (Int Heart J 2005; 46: 1099-1104) Key words: Aortic reoperation, Axillary artery cannulation THE incidence of aortic pathology necessitating surgery has been gradually increasing because of increasing numbers of open heart operations and increasing survival after the operation. Technical refinements and advances in perioperative management have yielded a decrease in operative mortality. Reoperations for aortic pathology have always been troublesome for surgeons and most surgeons have developed their own approach for dealing with these kinds of complex aortic pathologies. Nevertheless, reoperation for aortic pathology is associated with high mortality and morbidity.
THE incidence of aortic pathology necessitating surgery has been gradually increasing because of increasing numbers of open heart operations and increasing survival after the operation. Technical refinements and advances in perioperative management have yielded a decrease in operative mortality. Reoperations for aortic pathology have always been troublesome for surgeons and most surgeons have developed their own approach for dealing with these kinds of complex aortic pathologies. Nevertheless, reoperation for aortic pathology is associated with high mortality and morbidity.
In this study, we evaluated the surgical outcomes of axillary artery cannulation in aortic pathologies that occurred after prior cardiac surgery.
METHODS
We performed 23 reoperations at our institution for aortic pathology from April 2001 to April 2005. The mean duration from the previous operation to the reoperation was 23 ± 12 months (range, 6 to 58 months).
The patients had previously undergone supracoronary ascending aortic replacement (9 patients), CABG (7 patients), aortic valve replacement (5 patients), Cabrol modified Bentall operation (1 patient), and hemiarch ascending aortic replacement (1 patient). Other preoperative risk factors besides prior cardiac surgery were hypertension (12 patients), chronic obstructive pulmonary disease (4 patients), and Marfan's syndrome (2 patients). The diagnosis of aortic pathology was made based on computed tomography, transthoracic echocardiography, angiography, and magnetic resonance imaging techniques. When a diagnosis of acute type A aortic dissection was made, emergency surgery was immediately performed without waiting to conduct the other imaging techniques.
Two patients diagnosed with acute aortic dissection had cerebral malperfusion signs prior to the operation. One of these patients had syncope and confusion with agitation, while the other patient had only confusion. These patients did not have any localized neurologic abnormalities. Surgical techniques: All operations were performed under general anesthesia. Arterial lines were routinely placed on both radial arteries for pressure monitoring. The right axillary artery was routinely used as the arterial inflow site. The right axillary artery was routinely explored for arterial cannulation before the median sternotomy. An incision inferior and parallel to the lateral two-thirds of the clavicle was made. The pectoralis major muscle was divided in the direction of its fibers. The clavipectoral fascia was incised and the pectoralis minor muscle was exposed. This muscle was divided and retracted laterally. The axillary artery was viewed superior to the axillary vein. Proximal and distal sites of the axillary artery were controlled by a silastic tape. The axillary artery was cannulated after heparin administration with a 21F cannula through a transverse arteriotomy (4 patients), or an 8 mm Dacron tube graft with a length of 10 cm was anastomosed to the axillary artery in an end to side fashion with a 6-0 polypropylene suture and then the graft was cannulated with a 21F cannula for the arterial line (19 patients).
After sternal reentry, a two-stage right atrial cannula was inserted for venous return. A retrograde cardioplegia cannula was inserted into the coronary sinus. The brachiocephalic and left carotid arteries were prepared before conducting the cardiopulmonary bypass. An 18F vent cannula was inserted into the right superior pulmonary vein for venting the left heart.
Antegrade cardioplegic cardiac arrest and retrograde maintenance of the arrest were achieved. Distal aortic reconstruction was done during continuous Vol 46 No 6 antegrade selective cerebral perfusion (ASCP) under moderate degree hypothermia (rectal temperature: 24-28°C) by clamping the brachiocephalic and left carotid arteries. An open distal anastomosis using the sandwich technique was performed in the patients who had aortic dissections. After completion of the anastomosis, tissue adhesives were routinely used for strengthening the anastomosis.
The pump flow was stabilized to 8 to 10 mL/kg/min in the patients whose axillary arteries were directly cannulated, whereas the pump flow was regulated so that the right radial arterial pressure was 50-60 mmHg when the side graft was cannulated.
When the procedure was completed, the axillary artery was repaired before protamine administration, or the axillary artery graft was clamped, cut and oversewn with 5-0 polypropylene suture after administration of protamine. Statistical analysis: Statistical analysis was performed with SPSS Base 10.0 Statistical software. Continuous variables are expressed as the mean ± 1 SD. 
RESULTS
Twenty-three patients (7 females, 16 males) were operated on for reoperative aortic pathology. The mean age of the patients was 55.30 ± 9.71 years and the age range was 27 to 68 years. Total hospital mortality was 17.4% (4 deaths). No early postoperative mortality occurred. Mean hospital stay was 6.47 ± 2.29 days.
The 13 patients diagnosed with acute Stanford type A aortic dissection underwent emergency surgery. Three patients (23%) with acute aortic dissection died, one of whom was lost due to low cardiac output syndrome and severe ventricular fibrillation. The other 2 died due to respiratory complications.
One of the patients operated on electively died due to multiorgan failure and one patient with severe mediastinal bleeding required reoperation. No cerebral complications were observed in the postoperative period. The symptoms of the 2 patients with cerebral malperfusion signs disappeared completely after the surgery and they were discharged without any sequela.
The details of the previous operations, newly occurring aortic pathology, and the surgical procedures are shown in Table I . The operative and postoperative data of the patients are presented in Table II .
DISCUSSION
In 1995, Sabik and colleagues popularized the technique of using the right axillary artery for arterial inflow for complex cardiac surgeries. 1) Most authors prefer axillary artery cannulation in the presence of extensive vascular disease that makes ascending aortic or femoral artery cannulation impossible or undesirable. The femoral artery is not a preferred site for arterial cannulation in the case of a thoracoabdominal aortic and/or iliofemoral vascular disease or in vascular conditions associated with a risk of retrograde embolization of a thrombus or atherosclerotic debris. Reoperation for aortic pathology is a very complicated situation and most authors use the femoral artery for arterial cannulation, and deep hypothermic circulatory arrest and retrograde cerebral perfusion for cerebral protection. 8, 9) Axillary artery cannulation has become widely used for aortic dissection in particular. However, it has not become routine for aortic reoperations. The right axillary artery is the routinely used cannulation site for patients with aortic pathology due to prior open heart surgery in our clinic. Recently, the side graft cannulation technique has become the procedure routinely used in our clinic for aortic reoperations. Right axillary artery cannulation either directly or by side grafting provides acceptable outcomes after reoperation for aortic disease. It provides safe re-entry to the chest. Moderate hypothermia and continuous ASCP attain good cerebral protection during the operation. In addition, the harmful effects of deep hypothermia are avoided. Total circulatory arrest can be avoided during the open distal aortic anastomosis in acute aortic dissections because of continuous antegrade cerebral perfusion. The process of clamping, cutting, and oversewing of the graft to the axillary artery is simple and fast.
1-7)
Schepens, et al found an early intervention rate of 25% for excessive bleeding. 9) In the present study, the low reoperation rate for mediastinal bleeding may be due to the avoidance of coagulation system and systemic complications of profound hypothermia and due to routine usage of tissue adhesives.
Bachet, et al reported an overall mortality rate for reoperation in aortic dissection to be 21.8%.
10) The mortality rate in the present study was quite similar. Schepens and coworkers reported a mortality rate of 50% for their patients operated on for acute dissection that had developed early after aortic surgery, and a permanent neurologic deficit rate of 2.3%. 9) However, the mortality rate for acute aortic dissections which occurred after cardiac surgery was lower in the present study. Furthermore, no neurologic dysfunction occurred after the operation. This may be due to better cerebral protection using antegrade cerebral perfusion.
Another very important subject in aortic reoperations is that an aortic reconstruction usually takes a significant amount of time due to several factors such as adhesions and severity of the pathology. In aortic dissections in particular, there is also a need for open distal anastomosis. Under these circumstances, axillary artery cannulation will provide the surgeon with some leeway.
In conclusion, axillary artery cannulation should be a routine choice for aortic reoperation, especially in acute or chronic aortic dissections where open distal aortic reconstruction is necessary.
